Introduction {#sec1-1}
============

Posterior ventricular septal rupture (VSR) is quite a rare phenomenon with an incidence of 0.1%--0.2% among all the mechanical complications of myocardial infarction (MI). This case is presented for rarity and the importance of prolonged intra-aortic balloon pump (IABP) usage in salvaging the patient from complete hemodynamic collapse to restoring good hemodynamics.

Case Report {#sec1-2}
===========

A 48-year-old diabetic male was referred to us with a diagnosis of basal VSR, approximately 2 weeks before MI. He had a history of breathlessness of New York Heart Association class III with bilateral pedal edema and oliguria for the past 15 days. On admission, he was hemodynamically stable with a blood pressure of 120/80 mmHg and heart rate of 110/min. He had elevated cardiac markers (troponin I of 0.1 ng/mL) with electrocardiogram showing Q waves in leads II, III avf showing evolved inferior wall (IW) and right ventricle (RV) MI. A two-dimensional echocardiography showed hypokinetic basal septum and a huge VSR \[[Figure 1a](#F1){ref-type="fig"}\] of 18 × 20 mm in size shunting left to right \[[Video 1](#SD1){ref-type="supplementary-material"}\] with severe pulmonary arterial hypertension (RV systolic pressure of 75 mmHg) and biventricular dysfunction and mild mitral regurgitation (MR) with an RV wall motion index (WMI) of 0.8. An elective coronary angiogram showed proximal tight occlusions of both the right coronary artery (RCA) and the obtuse marginal (OM) branch of the left circumflex. The left anterior descending artery was normal. He was planned for surgical closure of the VSR with grafts to OM and RCA territories after a week\'s time.

![(a) Transthoracic echo showing color crossing across VSR with left to right shunt and (b) postop echo showing intact VSR patch](ACA-23-106-g001){#F1}

A Swan-Ganz catheter was inserted after induction showing a pulmonary capillary wedge pressure of 24 mmHg, a pulmonary artery systolic pressure (PASP) and diastolic pressure (DP) of 60 and 33 mmHg, respectively, and a diastolic pulmonary gradient of 9 mmHg. The central venous pressure (CVP) was 15 mmHg. Simultaneous right atrial and pulmonary artery saturations showed a step up of 30%. Cardiopulmonary bypass (CPB) was instituted with aorto bicaval cannulation and the heart was arrested by Del Nido cardioplegia (aortic root). After adequate retraction, a vertical left ventriculotomy was done parallel to the posterior descending artery (PDA) in the diaphragmatic surface of the heart. The VSR was visualized with difficulty by retracting the papillary muscle \[[Figure 2a](#F2){ref-type="fig"}\] and its chordae tendinae. It was closed with bovine pericardium with interrupted 2-0 polypropylene sutures using David technique. The left ventriculotomy was closed \[[Figure 2b](#F2){ref-type="fig"}\] followed by OM and PDA grafting as planned. After adequate period of CPB support with an aortic cross clamp time of 88 min and CPB time of 145 min, the patient was weaned off CPB. Transesophageal echo showed intact VSR patch with biventricular dysfunction. During closure, arterial pressures were 100/60 mmHg with a PASP of 45 and DP of 23 mmHg. The patient was shifted to the intensive care unit (ICU) with supports of inj. dobutamine 5 μg/kg/min, inj. adrenaline 0.08 μg/kg/min, and inj. vasopressin 2 IU/h. As the cardiac contractility was reasonably alright, IABP was not inserted in the operation theater with a low threshold of insertion in case of eventuality.

![(a) Intraop image showing VSR with surrounding margins and (b) intraop image showing closure of ventriculotomy site](ACA-23-106-g002){#F2}

The patient was shifted to the ICU with continuous monitoring with cardiac output (CO) of 3.5 L/min and cardiac index (CI) of 1.9 L/min/m^2^ and systemic vascular resistance (SVR) of 1900 dynes-s/cm^5^. After 6 h, there was a drop in CO and SVR elevation, and hence a 40-cc IABP was inserted percutaneously through the right common femoral artery (CFA). The patient\'s hemodynamics improved and he was extubated on the second postoperative day (POD). As he was hemodynamically stable, on the fourth POD, IABP was removed with inj. dobutamine 5 μg/kg/min and inj. adrenaline 0.05 μg/kg/min. Six hours later, there was once again a drop in the CI and CO and echo showed severe RV dysfunction with a tricuspid annular plane systolic excursion (TAPSE) value of 8 mm. Inotropes were hiked with no further improvement. Twelve hours later, the patient became dyspneic, tachypneic with a mixed venous oxygen saturation (MVO~2~) of 35%, and a pulmonary vascular resistance of 250 dynes-s/cm^5^ and was electively re-intubated in view of hypoxia due to low cardiac output. A sheathless 34-cc IABP was re-inserted percutaneously through the left CFA. The hemodynamics improved and MVO~2~ improved to 70%. He was extubated the next day and a decision was made to retain the IABP. The IABP was removed after 10 days (1:1 augmentation for 8 days and 1:2 for the next 48 h and 1:3 for the next 24 h) and inotropes were reduced. Repeat echo showed improvement in the RV function with a TAPSE improving to 12 mm. He was discharged in a stable condition on 18^th^ POD. Discharge echo revealed intact VSR patch \[[Figure 1b](#F1){ref-type="fig"}\] with moderate biventricular dysfunctionand TAPSE value of 12 mm and moderate MR \[[Video 2](#SD2){ref-type="supplementary-material"}\]. He is planned for MR follow-up and surgical intervention at a later date.

Discussion {#sec1-3}
==========

Posterior VSRs are quite large and very rare and associated with significant mortality and morbidity. In a study by Normand *et al*.,\[[@ref1]\] the mortality rate was almost 80%. This was due to the following:

Greater extent of the infarcted area than expectedAssociated MR due to papillary muscle/chordae tendinae involvement\[[@ref2]\]Difficult exposure.

The MR what we observed in our patient during discharge was probably attributed to the damage to the papillary muscles during VSR retraction.

Prognostic indicators in an inferior VSR are as follows:

(1)CI of 1.75 L/min/m^2^ or less,(2)Echo evidence of severe RV dysfunction shown by RV WMI of 1.0 or less(3)CVP of 12 mmHg or more, and(4)Early occurrence (i.e., \<6 days) of VSR after MI.\[[@ref3]\]

Our patient had all the above said factors.

A causal relationship between RV dysfunction and a diminished CI always exists in IW MI.\[[@ref4]\] IABP improves RV function as in our case. The temporal relationship of trend of cardiac indices with the IABP removal and re-insertion in our patient is shown in [Figure 3](#F3){ref-type="fig"}. The hemodynamics deteriorated on premature removal, and prompt and prolonged re-insertion of the IABP led to improvement in CI. The optimal timing and removal of IABP are debatable,\[[@ref5]\] and we advocate keeping a sheathless IABP for a prolonged time (with good limb vascularity) till the RV function improves significantly. There is also a case report wherein IABP was kept for 33 days for hemodynamic stability of a VSR patient.\[[@ref6]\]

![(a) Trend of CI with IABP removal and re-insertion and (b) trend of SVR with IABP removal and re-insertion](ACA-23-106-g003){#F3}

The efficacy of the IABP is due to the following:

Increase in coronary perfusion with rapid healing of ischemic myocardium around VSRSalvage of peri-infarct zoneReduction in SVR favoring systemic flowDecrease in RV afterload due to decreased LV filling pressure.\[[@ref5]\]

The clinical status of the patient and the timing of surgery determine the outcome. There are two leading theories for delayed repair favoring good outcome. Delayed surgical repair (time from the onset of VSR to surgery \>9 days) gives more chance for the friable infarcted tissues to mature. Clinically stable patients might be pushed into the delayed repair group rather than the urgent high risk and sicker substrate.\[[@ref7]\] In the STSACSD study, 7 days was the cut-off and earlier repair than this period was associated with a greater mortality (54.1% vs 18.4%, *P* \< 0.01).\[[@ref8]\] As our patient was clinically stable, we decided to operate in an elective basis with intensive monitoring.

To conclude, proper hemodynamic management with adequate IABP support can translate a dangerously mortal condition like posterior VSR into a smooth postoperative outcome.
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